Electrochemical synthesis and impedance characterization of nano-patterned biosensor substrate.
The nano-porous anodic aluminum oxide has been used as a substrate material for enzymatic biosensor operating in aqueous solutions. Nano-scale porous structure was formed by electrical anodization in an acid solution. By changing anodization conditions, such as electrolyte concentration, temperature, and anodization time, the ordered hexagonal porous structure with well-controlled pore size and depth can be obtained. Nano-porous alumina substrate with adsorbed enzymes was used as an enzyme electrode and pH sensor. The pH changes are driven by the enzymatic reactions, e.g. penicillin G hydrolysis to form penicilloic acid in the presence of penicillinaze. The advantage of physical adsorption used to bound penicillinaze, the model enzyme in this work, to the porous structure, is that usually no reagents are required and only a minimum of "activation" or clean-up steps. Adsorption tends to be less disruptive to enzyme proteins than chemical attachment. Due to the increased active sensor area, the immobilization of enzymes has been enhanced, which in turn improved the electrode's sensitivity. To characterize the interactions of enzymes with nano-porous alumina oxide, electrochemical impedance spectroscopy (EIS) was used.